The bpb-ligand was prepared according to the procedure described by Vagg et al. [1] . 0.12 mol picolinic acid in 48 ml abs. pyridine was mixed with 0.06 mol o-phenylenediamine in 12 ml abs. pyridine. After adding 31.5 ml (0.12 mol) triphenylphosphite the reaction solution was heated for 4 h at 120 °C and subsequently stirred at room temperature overnight. The solvent was removed under vacuum and the raw product was obtained as a brown solid. Through washing with 50 ml of ethanol and following drying under vacuum the pure product was obtained as a white powder. Yield: 9.39 g (50 %). IR (cm H}NMR / DEPT135 (prim. =primary carbon ; sec.=secondary carbon ; tert.=tertiary carbon ; quat.= quaternary carbon): δ (ppm, CDCl 3 ) = 123.2 (tert., 2 C), 126.6 (tert., 2 C), 127.0 (tert., 2 C), 127.9 (tert, 2 C), 132.4 (quat., 2 C), 139.2 (tert., 2 C), 149.9 (tert., 2 C), 150.3 (quat., 2 C), 163.4 (quat., 2 C The bpbCl 2 -ligand was prepared according to the procedure described by Vagg et al. [1] . 0.06 mol picolinic acid in 24 ml abs. pyridine was mixed with 0.03 mol 4,5-dichloro-o-phenylenediamine in 6 ml abs. pyridine. After adding 15.72 ml (0.06 mol) triphenylphosphite the reaction solution was heated for 4 h at 120 °C and subsequently stirred at room temperature overnight. The solvent was removed under vacuum and the raw product was obtained as a brown solid. Through washing with 50 ml of ethanol and following drying under vacuum the pure product was obtained as a white powder. Yield: 7.18 g (62 %). IR (cm 1 H}-NMR / DEPT135: δ (ppm, CDCl 3 ) = 122.9 (tert., 2 C), 125.8 (tert., 2 C; quat., 2 C), 127.07 (tert., 2 C), 129.6 (quat., 2 C), 137.9 (tert., 2 C), 148.5 (tert., 2 C), 149.3 (quat, 2 C), 163.1 (quat., 2 C The bpbNO 2 -ligand was prepared according to the procedure described by Vagg et al. [1] . 0.06 mol picolinic acid in 24 ml abs. pyridine was mixed with 0.03 mol 4-nitro-o-phenylenediamine in 6 ml abs. pyridine. After adding 15.72 ml (0.06 mol) triphenylphosphite the reaction solution was heated for 4 h at 120 °C and subsequently stirred at room temperature overnight. The solvent was removed under vacuum and the raw product was obtained as a brown solid. Through washing with 50 ml of ethanol and following drying under vacuum the pure product was obtained as a light yellow powder. Yield: 3.90 g (36 %). IR (cm 13 C{ 1 H}-NMR / DEPT135: δ (ppm, DMSO-d6) = 121.0 (tert., 1 C), 121.2 (tert., 1 C), 122.7 (tert., 1 C), 124.4 (tert., 1 C), 127.5 (tert., 1 C), 127.6 (tert., 1 C), 130.5 (tert., 1 C), 137.5 (quat., 1 C), 138.3 (tert., 1 C), 138.5 (tert., 1 C), 143.7 (quat., 1 C), 148.7 (tert., 1 C), 148.7 (tert., 1 C), 148.9 (quat., 1 C), 149.6 (quat., 1 C), 150.3 (quat., 1 C), 162.8 (quat., 1 C), 163.5 (quat., 1 C The bpbMe 2 -ligand was prepared according to the procedure described by Vagg et al. [1] . 0.06 mol picolinic acid in 24 ml abs. pyridine was mixed with 0.03 mol 4,5-dimethyl-o-phenylenediamine in 6 ml abs. pyridine. After adding 15.72 ml (0.06 mol) triphenylphosphite the reaction solution was heated for 4 h at 120 °C and subsequently stirred at room temperature overnight. The solvent was removed under vacuum and the raw product was obtained as a brown solid. Through washing with 50 ml of ethanol and following drying under vacuum the pure product was obtained as a white powder. 
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1 H}-NMR / DEPT135: δ (ppm, dmso-d6) = 7.7 (prim., 4 C), 24,7 (prim., 2 C), 52.0 (sec., 4 C), 122.0 (tert., 2 C), 122.7 (tert., 2 C), 122.9 (tert., 2 C), 124.2 (tert., 2 C), 139.7 (tert., 2 C), 144.5 (quat., 2 C), 157.5 (tert., 2 C), 160.5 (quat., 2 C), 166.5 (quat., 2 C), 176.4 (quat., 2 C O were added and the solution stirred at 70 °C for 12 h. After cooling, the solution was stirred for additional 6 hours. DMF was removed in vacuo and the residue was dissolved in 20 ml of acetonitrile. A precipitate was formed on adding 20 ml of diethyl ether to the solution and cooling down to 2 °C. The product was isolated after filtering, washing two times with 20 ml of a 1:1 acetonitrile/diethyl ether mixture and drying under vacuo the product was isolated as green powder/crystals. For complex 6 green crystals were obtained by slowly adding a small excess of diethyl ether into an acetonitrile solution of 6 and subsequently cooling down to 2 °C. After 2 days small green crystals were formed Yield 885 mg (71 %).
IR (cm 13 C{ 1 H}NMR / DEPT135: δ (ppm, dmso-d6) = 7.1 (prim., 4 C), 24,1 (prim, 2 C), 51.4 (sec., 4 C), 121.0 (tert., 2 C), 122.5 (tert., 2 C; quat., 2 C), 124.3 (tert., 2 C), 139.5 (tert., 2 C), 143.7 (quat., 2 C), 156.8 (tert., 2 C), 158.8 (quat., 2 C), 166.5 (quat., 2 C), 175.9 (quat., 2 C). MS: A 2.0 mmol of CoOAc 2 4 H 2 O, 2.0 mmol of ligand 3 were dissolved in 15 ml of DMF and stirred at RT under air for 10 min. Then 2.88 mmol of NEt 4 OAc 4 H 2 O were added and the solution stirred at 70 °C for 12 h. After cooling, the solution was stirred for additional 6 hours. DMF was removed in vacuo and the residue was dissolved in 20 ml of acetonitrile. A precipitate was formed on adding 20 ml of diethyl ether to the solution and cooling down to 2 °C. The product was isolated after filtering, washing two times with 20 ml of a 1:1 acetonitrile/diethyl ether mixture and drying under vacuo the product was isolated as brown powder. Yield 839 mg (63 %).
IR (cm 1 H}-NMR / DEPT135: δ (ppm, CD 3 CN) = 7.5 (prim., 4 C), 24,5 (prim., 2 C), 51.8 (sec., 4 C), 116.0 (tert., 1 C), 119.5 (tert., 1 C), 120.1 (tert., 1 C), 123.0 (tert., 1 C), 123.3 (tert., 1 C), 124.8 (tert., 1 C), 125.1 (tert., 1 C), 140.0 (tert., 2 C), 141.8 (quat., 1 C), 144.2 (quat., 1 C), 151.3 (quat., 1 C), 157.1 (tert., 1 C), 157.2 (tert., 1 C), 158.7 (quat., 1 C), 159.2 (quat., 1 C), 167.2 (quat., 1 C), 167.7 (quat. 2.0 mmol of CoOAc 2 4 H 2 O, 2.0 mmol of ligand 4 were dissolved in 15 ml of DMF and stirred at RT under air for 10 min. Then 2.88 mmol of NEt 4 OAc 4 H 2 O were added and the solution stirred at 70 °C for 12 h. After cooling, the solution was stirred for additional 6 hours. DMF was removed in vacuo and the residue was dissolved in 20 ml of acetonitrile. A precipitate was formed on adding 20 ml of diethyl ether to the solution and cooling down to 2 °C. The product was isolated after filtering, washing two times with 20 ml of a 1:1 acetonitrile/diethyl ether mixture and drying under vacuo the product was isolated as green powder. Yield 660 mg (51 %).
IR (cm H}-NMR / DEPT135: δ (ppm, dmso-d6) = 7.1 (prim., 4 C), 19,8 (prim., 2 C), 24,2 (prim., 2 C), 51.4 (sec., 4 C), 122.1 (tert., 2 C), 122.4 (tert., 2 C), 123.5 (tert., 2 C), 129.5 (quat., 2 C), 139.1 (quat., 2 C), 141.7 (tert., 2 C), 156.8 (quat., 2 C), 160.2 (tert., 2 C), 165.3 (quat., 2 C), 175.8 (quat. H}-NMR / DEPT135: δ (ppm, dmso-d6) = 7.8 (prim., 4 C), 52.0 (sec., 4 C), 122.5 (tert., 2 C), 123.2 (tert., 2 C), 124.0 (tert., 2 C), 127.7 (tert., 2 C), 139.8 (tert., 2 C), 143.8 (quat., 2 C), 152.0 (tert., 2 C), 152.4 (quat., 2 C), 161.3 (quat., 2 C). H}-NMR / DEPT135: δ (ppm, dmso-d6) = 7.6 (prim., 4 C), 53.0 (sec., 4 C), 122.9 (tert., 2 C), 124.9 (tert., 2 C; quat., 2 C), 128.2 (tert., 2 C), 140.4 (tert., 2 C), 144.1 (quat., 2 C), 152.0 (tert., 2 C), 161.0 (quat., 2 C), 167.6 (quat., 2C). 13 C{ 1 H}-NMR / DEPT135: δ (ppm, CD 3 CN) = 7.5 (prim., 4 C), 52.9 (sec., 4 C), 117.5 (tert., 1 C), 120.4 (tert., 1 C), 121.4 (tert., 1 C), 125.0 (tert., 1 C), 125.3 (tert., 1 C), 128.4 (tert., 1 C), 128.7 (tert., 1 C), 140.5 (tert., 2 C), 143.5 (quat., 1 C), 144.3 (quat., 1 C), 151.0 (quat., 1 C), 152.0 (tert., 1 C), 152.1 (tert., 1 C), 160.5 (quat., 1 C), 161.0 (quat., 1 C), 168.0 (quat. H}-NMR / DEPT135: δ (ppm, CD 3 CN) = 7.6 (prim., 4 C), 20,0 (prim., 2 C), 52.9 (sec., 4 C), 123.9 (tert., 2 C), 124.4 (tert., 2 C), 127.5 (tert., 2 C), 131.9 (quat., 2 C), 140.0 (tert., 2 C), 142.1 (quat., 2 C), 151.7 (tert., 2 C), 162.4 (quat., 2 C (1) and 4.0 mmol triethylamine were dissolved in 20 ml of DMF and stirred at RT under normal atmosphere for 20 min. Then 4.42 mmol of NEt 4 Cl H 2 O was added and the solution was stirred at RT for additional 12 hours. DMF was removed in vacuo and the residue was dissolved in 30 ml of acetonitrile and filtered. Adding 30 ml of diethyl ether to the solution and cooling down to 2 °C yielded a green precipitate. After filtering, washing with 20 ml of 1:1 acetonitrile/diethyl ether mixture and drying under vacuo the product was isolated as a green powder. Yield 957 mg (83 %).
IR (cm Cl H 2 O were dissolved in 15 ml of DMF and stirred at 120°C for 12 hours. After cooling the solution was stirred at RT and under air for additional 6 hours. DMF was removed in vacuo and 20 ml of a 1:1 acetonitrile/diethyl ether mixture was added to the residue yielding a precipitate, which was filtered, washed twice with 20 ml of a 1:1 acetonitrile/diethyl ether mixture. After drying under vacuo the product was isolated as a red powder. Yield 1005 mg (88 %).
IR (cm , 53.16; H, 5.83; N, 11.92. Found: C, 52.48; H, 5.57; N, 11.86 . Cl H 2 O were dissolved in 15 ml of DMF and stirred at 120°C for 12 hours. After cooling the solution was stirred at RT and under air for additional 6 hours. DMF was removed in vacuo and 20 ml of a 1:1 acetonitrile/diethyl ether mixture was added to the residue yielding a precipitate, which was filtered, washed twice with 20 ml of a 1:1 acetonitrile/diethyl ether mixture. After drying under vacuo the product was isolated as a red-brown powder. Yield 1035 mg (87 %).
IR (cm , 53.08; H, 6.36; N, 11.05. Found: C, 52.76; H, 6.33; N, 11.42 . 1 H-NMR: δ (ppm, dmsod6) = 1.16 (tr, J = 5.5 Hz, 12 H), 3.20 (q, J = 7.0 Hz, 8 H), 2 H), 7, 2 H), 8.16 (d, J = 7.7 Hz, 2 H), 8.34 (tr, J = 7.4 Hz, 2 H), 2 H) . 13 C{ 1 H}NMR / DEPT135: δ (ppm, dmso-d6) = 7.8 (prim., 4 C), 52.0 (sec., 4 C), 122.7 (tert., 2 C), 124.2 (tert., 2 C), 124.8 (tert., 2 C), 128.9 (tert., 2 C), 141.2 (tert., 2 C), 143.0 (quat., 2 C), 152.8 (tert., 2 C), 160.6 (quat., 2 C), 167.5 (quat., 2 C H}-NMR / DEPT135: δ (ppm, CD 3 CN) = 7.6 (prim., 4 C), 52.9 (sec., 4 C), 123.3 (tert., 2 C), 124.9 (tert., 2 C), 125.1 (quat., 2 C), 128.4 (tert., 2 C), 140.3 (tert., 2 C), 144.1 (quat., 2 C), 153.0 (tert., 2 C), 161.6 (quat., 2 C), 167.9 (quat., 2C 2.0 mmol of CoBr 2 xH 2 O, 2.0 mmol of ligand 3, 4.0 mmol triethylamine and 4.42 mmol of NEt 4 Br were dissolved in 15 ml of DMF and stirred under air at RT for 12 hours. DMF was removed in vacuo and 50 ml of acetonitrile was added to the residue. A precipitate was formed, which was filtered and washed twice with 20 ml of a 1:1 acetonitrile/diethyl ether mixture. After drying under vacuo the product was obtained as a red-brown powder/crystal. For complex 22 red-brown crystals were obtained by slowly adding a small excess of diethyl ether into an acetonitrile solution of 22 and subsequently cooling down to 2 °C. After 2 days small red-brown crystals were formed.Yield 887 mg (62 %).
IR (cm .3 (tert., 1 C), 128.5 (tert., 1 C), 128.8 (tert., 1 C), 140.4 (tert., 1 C), 140.5 (tert., 1 C), 143.6 (quat., 1 C), 143.7 (quat., 1 C), 151.1 (quat., 1 C), 153.0 (tert., 1 C), 153.1 (tert., 1 C), 161.2 (quat., 1 C), 161.7 (quat., 1 C), 167.5 (quat., 1 C), 167.7 (quat., 1 C) 2.0 mmol of CoBr 2 xH 2 O, 2.0 mmol of ligand 4, 4.0 mmol triethylamine and 4.42 mmol of NEt 4 Br were dissolved in 15 ml of DMF and stirred under air at RT for 12 hours. DMF was removed in vacuo and 50 ml of acetonitrile was added to the residue. A precipitate was formed, which was filtered and washed twice with 20 ml of a 1:1 acetonitrile/diethyl ether mixture. After drying under vacuo the product was obtained as a brown powder/crystal. For complex 23 brown crystals were obtained by slowly adding a small excess of diethyl ether into an acetonitrile solution of 23 and subsequently cooling down to 2 °C. After 2 days small brown crystals were formed. Yield 1025 mg (74 %).
IR ( Considering the different reaction parameters for complex 10 (Table 1) , three parameters were firstly investigated. Studying the influence of temperature (Entry 1-3, from 60°C to 100 °C in 20 °C steps) revealed that higher temperatures increased the overall conversion up to 94 %. 80 °C seems to be the lowest temperature necessary to achieve an acceptable conversion.
The second parameter was the amount of carbon dioxide i.e. the epoxide: CO 2 molar ratio. Two ratio were tested 1:1 (entry 2: 35 bar, 7 g CO 2 ) and 1:2 (entry 4: 50, 10 g CO 2 ), showing that higher CO 2 concentration induces a markedly decreased conversion. This suggests that an excess of CO 2 inhibits the coupling reaction via either a dilution effect of the reaction medium or a decrease of the catalyst solubility in this CO 2 -expanded mixture.
The last parameter studied was the influence of the substrate-to-catalyst molar ratio (Entry 5: 0.5 Mol% catalyst; Entry 2: 0.2 Mol% catalyst and Entry 6: 0.1 Mol% catalyst) which showed that a lower substrate-to-catalyst molar ratio leads only two a slightly decreased conversion.
